1/18 



FIG. 1A 



4(1,1) 



^ j^B III MIM II ^ M 



2b 




4(26.1) 





4(1,26) 



2d 



-2e 
3 



2c 

4 (26, 26) 



□ 



WHITE (FIRST COLOR) 
BLACK (SECOND COLOR) 
RED (THIRD COLOR) 
BLUE (FOURTH COLOR) 
GREEN (FIFTH COLOR) 



2/18 



FIG. 1B 



• WHITE (FIRST COLOR) 

• BLACK (SECOND COLOR) 

• RED (THIRD COLOR) 

• BLUE (FOURTH COLOR) 

• GREEN (FIFTH COLOR) 




FIG. 1C 



— 2b2 





• • WHITE (FIRST COLOR) 




• • BLACK (SECOND COLOR) 




■ ■ RED (THIRD COLOR) 




• • BLUE (FOURTH COLOR) 




• • GREEN (FIFTH COLOR) 



3/18 



FIG. 2A 



5c 



pipipip— 4(1,17) 



i 




'3a 
-5b 



4(17.17) 



□ 



WHITE (FIRST COLOR) 
BLACK (SECOND COLOR) 
RED (THIRD COLOR) 
BLUE (FOURTH COLOR) 
GREEN (FIFTH COLOR) 



4/18 



6f- 



6g- 



6b- 



4(33.1) 



FIG, 2B 



6j 



\ 

6h 



6e 







4 
















D 
























m 






















































i 
























































































































































































































































































































































































































































































































































































































































































































































































































□ 




















































□ 








































































































































































































































































































''4 








































































































































































































































































































































































































































































































\ 


□ 

































































































































-6 
3b 

-6i 
6k 



-6c 
•4 (33, 33) 



□ ■ ■ • WHITE (FIRST COLOR) 
■ • • • BLACK (SECOND COLOR) 
^ • • • RED (THIRD COLOR) 
^ • ■ • BLUE (FOURTH COLOR) 
H • • • GREEN (FIFTH COLOR) 



5/18 



FIG. 2C 



7e 



4(1.1) 



7a- 



7f 



7b 




4(21.1) 













# 












'4 




m 


































i 






















































































































1 




























■ 










































■ 


















































































I 




























































































































1 










































■ 




























































































































■ 












































































m 



































































4(1,21) 

-7(1 
—7 

3c 



'7C 
4(21,21) 



□ 



WHITE (FIRST COLOR) 
BLACK (SECOND COLOR) 
RED (THIRD COLOR) 
BLUE (FOURTH COLOR) 
GREEN (FIFTH COLOR) 



6/18 




7/18 



FIG. 4A 



DATA VALUE "0" 
DATA (0, 0, 0, 0. 0, 0, 0, 0, 0) 



□ 



WHITE (FIRST COLOR) - DATA 0 
BLACK (SECOND COLOR) -* DATA 4 
RED (THIRD COLOR) DATA 1 
BLUE (FOURTH COLOR) - DATA 3 
GREEN (FIFTH COLOR) -* DATA 2 



FIG. 4B 



DATA (0, 0, 0. 0) 
COLOR 



B 



□ 



WHITE (FIRST COLOR) -DATA 0 
BLACK (SECOND COLOR) -* DATA 4 
RED (THIRD COLOR) DATA 1 
BLUE (FOURTH COLOR) DATA -3 
GREEN (FIFTH COLOR) - DATA 2 



FIG. 4C 

DATA (1.2,3,0) 




□ 



WHITE (FIRST COLOR) - DATA 0 
BLACK (SECOND COLOR) - DATA 4 
RED (THIRD COLOR) - DATA 1 
BLUE (FOURTH COLOR) - DATA 3 
GREEN (FIFTH COLOR) - DATA 2 



8/18 



FIG. 4D 



DATA (1,1,1,1,1,1,1,1,0) 




FIG. 4E 



DATA (0,1,0,2) 




FIG. 4F 



DATA (1.3,3,2) 




□ • • • WHITE (FIRST COLOR) - DATA 0 
■ • • BLACK (SECOND COLOR) - DATA 4 
^ • • • RED (THIRD COLOR) - DATA 1 
^ • • • BLUE (FOURTH COLOR) DATA 3 
B ■ • GREEN (FIFTH COLOR) -* DATA 2 



□ ■ • • WHITE (FIRST COLOR) - DATA 0. 
■ • • BLACK (SECOND COLOR) - DATA 4 
^ • • RED (THIRD COLOR) - DATA 1 
^ • • BLUE (FOURTH COLOR) - DATAjS 
B ■ • • GREEN (FIFTH COLOR) ^ DATA 2 



□ • • • WHITE (FIRST COLOR) - DATA 0 
^ BLACK (SECOND COLOR) - DATA 4 

^ orn /-ruiDt-\ /-^/^i rMD\ ^ rata i 

BLUE (FOURTH COLOR) - DATA 3 
GREEN (FIFTH COLOR) - DATA 2 



9/18 



FIG. 5 



-'8 



8b 



INPUT UNIT 



8a 



CONTROLLER 



8c 



OUTPUT UNIT 



8d 



MEMORY 

two- 

DIMENSIONAL 
STORAGE AREA i 



8e 



10/18 



FIG. 6 



N BYTE DATA 



D XIL .EC 



N BYTE DATA 


M BYTE ERROR CORRECTING CODES 
















BD1 
(Ibyte) 


BD2 
(Ibyte) 




BDX 
(Ibyte) 




BP1 (9BITS) 

, '• > 






BPX (9BITS) 

■ — < 


BD1 
(Ibyte) 


P 




BDX 
(Ibyte) 


P 




BPIa 




BPXa 



11/18 



FIG. 7 



( START ) 



COMPUTE M BYTE ERROR CORRECTING CODES ON N BYTE DATA 



SI 



1^ 



S2 



DIVIDE N BYTE DATA AND M BYTE ERROR" CORRECTING 
CODES IN BYTES TO OBTAIN BLOCK DATA BD1 TO BDX 



S3 



COMPUTE ERROR DETECTING CODE ON EACH BLOCK DATA BD1 
TO BDX TO ADD ERROR DETECTING CODE TO EACH BLOCK 
DATA BD1 TO BDX 



S4 



COMPUTE VALUE OF EACH BLOCK DATA BP1 TO BPX 
ALLOCATED TO EACH BLOCK B 



S5 



SHIFT EACH BLOCK DATA BP1 TO BPX BY "86" TO GENERATE 
BLOCK DATA BP1A TO BPXA 



S6 



ASSIGN COLORS TO DATA VALUES OF RESPECTIVE BLOCK 
DATA BP1A TO BPXA 



-if 



S7 



ARRANGE COLORED BLOCK DATA BP1A TO BPXA ON TWO- 
DIMENSIONAL STORAGE AREA OF MEMORY TO GENERATE 
COLOR IMAGE DATA THEREON 



if 



S8 



ALLOCATE POSITION DETECTING PATTERNS TO BLOCK MASK 
REGIONS 



-if 



S9 



ALLOCATE PREDETERMINED COLORS TO GAP 



\f 



S10 



OUTPUT COLORED IMAGE DATA (TWO-DIMENSIONAL CODE) 
THROUGH OUTPUT UNIT 



C END ) 



12/18 




13/18 



CO 



>- 
DC 
O 



^ I 

1 ' 

I LU I 



IS2! 



: 

LU 1 

CD' 



j<t:i 



iDC! !0| !CQ! 



Icr: ' 



lOLU 
• UUI— ■ 

ouLu; 
I coo! 



<7> 



Q_<CUJSE 
COOCQO 



CM 



\ col— 





oc 




LU 

I— 




DC 




LU 

> 






\o 





CO 



Q 

,0C 
CO 



COL 
CO<C 
LUDC 
DCLU. 

QLUZ 



to 



CVJ 



CO 

ZD 

O DC 

o g 

O^LU 

CO CO CD 




OLU 



CM 



o 

DC 



o 
o 



>- 
co 



CVJ 



CO 



CM 



.CO 
CM 



o 



DC 



-CM 
CM 



Oco 



14/18 



FIG. 10 



C START ) 



S20 



TRANSMIT CONTROL SIGNAL TO LEDS AND CCD SENSOR TO 
START READING AND DECODING PROCESS 



T 



S21 



READ OUT BRIGHTNESS IMAGE DATA AND SPECIFIED RATIO 
DETECTION DATA TO EXECUTE DECODING PROCESS 



I 



S22 



DETECT POSITION DETECTING PATTERNS IN INFORMATION CODE 



I 



S23 



SPECIFY EXISTING AREA AND SIZE OF INFORMATION CODE 



i S24 

IDENTIFY FIRST TO FIFTH COLORS TO POSITION DETECTING 



PATTERNS TO SET THRESHOLD LEVEL 



SET FIRST THRESHOLD LEVEL 



S24a; 



SET SECOND THRESHOLD LEVEL 



S24b, 



SET THIRD THRESHOLD LEVEL 



S24c 



S25 



SPECIFY EACH COLOR ASSIGNED TO EACH UNIT CELL 



I 



S26 



DIVIDE TWO-DIMENSIONAL CODE INTO BLOCKS 



T 



S27 



DECODE 9 BIT BLOCK DATA OF EACH BLOCK 



S28 



NO 



DOES ERROR 
OCCUR IN EACH OF 9 BIT BLOCK DATA 

9 

YES 



CORRECT ERROR 



-S29 



-S30 



OUTPUT DECODED BLO CK DATA 

I 

( END ) 



16/18 



GC 

O 
I 

o 
o 

o 

LU 

g: 

A 



COQ 



M 

cr 

cocc 



o 
1 

o 

CO 
UJ 

a: 



CO! 
CCi 



CO 
CO 



S2 
cr 

CD 



CO 
CO 



cc 
<: 
o 



d 

CO 
LU 
CC 



co<: 

COQ 



i-O 

cc 

mc3 



o> 



CO. 



CO 
CO 
LU 



O 
GO 



h 



CO 
CO 



DC 

<: 



O 

O 

n: 

CO 
LU 



oc! 



o<: 
co^ 

COQ 
LU 

ZLU 

OS 
DC" 
CD CD 



CO 
CO 



S2 
oc 

CD 



CO 
CO 



GC 

o 




17/18 



FIG. 13 



,30 



A 



30a 



CONTROLLER 




DISPLAY UNIT 



30c 



MEMORY 

'two- 

DIMENSIONAL 
CODE 



FIG. 14 



( START ) 



DETERMINE NUMBER OF DIVISION OF 
INFORMATION CODE 



S40 



S41 



DEVICE DATA ON TWO-DIMENSIONAL 
CODE INTO FOUR PIECES OF DATA 



842 



CONVERT FOUR PIECES OF DATA INTO 

FOUR TWO-DIMENSIONAL CODE ELEMENTS 



S43 



READ OUT TWO-DIMENSIONAL CODE ELEMENTS 
TO DISPLAY THEM THROUGH DISPLAY UNIT IN 

DISPLAY ORDER 



C END ) 



18/18 




